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CONFIDENTIAL S J ■ , 

INVENTION DISCLOSURE 1 L^,™—] 

The invention herein described was made during the course of my employment and is 
being submitted in pursuance of the terms of the Employee Confidentiality Agreement. 
(Please use ink and attach extra sheets of paper if needed.) 

1. Title of Invention: 

Mutated Epidermal Growth Factor Receptor as a selectable cell surface 
marker. 

2. Brief Description of Invention: 

Describe the invention, include any drawings, chemical structures, equipment designs, process 
steps. Experimental data may be included. 

The present invention provides a method to use mutated versions of the epidermal growth factor receptor (EGFR) as 
a selectable cell surface marker. The EGFR was mutated in the extracellular as well as the intracellar domain in such 
a way that neither ligand binding nor signal transduction through this receptor occurs (see Fig.l mutated EGFRII). 
This will therefore render the molecule inert. Thus, introduction of this mutated EGFR in eukaryotic cells e.g. cells 
of hematopoietic or others should provide a safe means to identify and select mutated EGFR expressing cells with an 
antibody directed against the mutated EGFR. Other molecules that were similarly rendered inert by mutating the 
intracellular and extracellular domain include Muscle specific receptor receptor tyrosine kinase (MuSK) or the y- 
amino butyric acid receptor B 1/2 (GABAR B 1/2). These mutated molecules can be also used as selectable marker. 
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EXHIBIT A 
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Fig.l.: This figure shows the mutations that were introduced in the EGFR to render the molecule inert. EGFRI has a 
mutation/deletion in the intracellular domain only. EGFRII has an additional mutation/deletion in the extracellular 
domain. 

3. Novel Aspects: 

Describe novel aspects of invention, i.e., how it is new and different. 

The invention is new in that human cell surface molecules e.g. EGFR, MuSK, GABAR„l/2 are used, which 
have not been used in the past for this kind of application. 

Previously, cell surface molecules that were used as cell surface markers were mutated in their 
intracellular domain to avoid signaling of these newly introduced molecules when they would bind to 
their ligand. However, upon binding of to their ligands these intracellularly mutated molecules could 
potentially still heterodimerize with endogenous receptors and could therefore result in a dominant 
negative effect (see Fig.l/mutated EGFRI. This molecule has been previously described in patent WO 
93/05148 as a mutant EGFR that is called HERCD-533 and that is devoid of signaling activity.). To avoid 
this problem we also mutated parts of the extracellular domain to prevent ligand binding (see Fig. 1 
mutated EGFRII). However, extracellular mutations were done in such a way that antibody binding to 
the extracellular domain can still occur and therefore effective identification and selection of marker gene 
carrying cells is possible. This therefore adds another new safety feature to the usage of these molecules 
as cell surface markers. 
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4. Pertinent References of Which You are Aware: 

List literature (including abstracts), patent applications, patents, and presentations, with respect 
to efforts to deal with the kind of problem your invention is designed to solve. 

O. Kashles, Y. Yarden, R. Fischer, A. Ullrich and J. Schlessinger MCB 1991, 11: 1454-1463, A dominant 
negative mutation suppresses the function of normal epidermal growth factor receptors by 
heterodimerization. 

C. R. Lin, W. S. Chen, W. Kruiger, L. S. Stolarsky, W. Weber, R. M. Evans, 1. M. Verma, G. N. Gill, M. G. 
Rosenfeld. Science 1984, 224: 843-847: Expression Cloning of Human EGF Receptor Complementary DNA: 
Gene Amplification and Three Related Messenger RNA in A431 Cells. 

Human epidermal growth factor receptor cDNA is homologous to a variety of RNAs overproduced in 
A431 carcinoma cells. 

K. Kaupmann, K. Huggel, J. Heid, P. J. Fior, S. Bischoff, S. J. Mickel, G. McMaster, C. Angst, H. Bittiger, 
W. Froestl, B. Bettler. Nature 1997, 386: 239-246. Expression cloning of GABA S receptors uncovers 
similarity to metabotropic glutamate receptors. 

K. Kaupmann, B. Malitscheck, V. Schuler, J. Heid, W. Froestl, P. Beck, J. Mosbacher, S. Bischoff, A. Kulik, 
R. Shigemoto, A. Karschin, B. Bettler. Nature 1998, 396: 683-687. GABA„-receptor subtypes assemble into 
functional heteromeric complexes. 

D. M. Valenzuela, T. N. Stitt, P. S. DiStefano, E. Rojas, K. Mattsson, D. L. Compton, L. Nunez, J. S. Park, J. 
L. Stark, D. R. Gies, S. Thomas, M. M. LeBeau, A. A. Fernald, N. G. Copeland, N. A. Jenkins, S. J. Burden, 
D. J. Glass, G. Yancopoulos. Neuron 1995, 15: 573-584. Receptor tyrosine kinase specific for the skeletal 
muscle lineage: Expression in embryonic muscle, at the neuromuscular junction, and after injury. 



Patents: WO93/05148, PCT/EP94/02687 



5. Utility of Invention: 

Describe any other possible applications of the invention beyond the intended primary 
application. Describe any commercial aspects of the invention. 



The selectable marker will be part of a product, either cell e.g. hemopoietic stem cell or vector system. 
Thus the commercial value will depend on the product the selectable marker is sold with. 



6. Date of Invention: 



7. Disclosure Outside of SyStemix: 

List places, dates and names of persons or companies to whom disclosed (or planned to be 
disclosed) outside of SyStemix (regardless of the existence of a nondisclosure agreement). 

N/A 
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8. Documentation: 

A notebook reference and location of notebook. 



See attached documents 



9. Program or Contract: 

Was invention made during the course of your work on a specific program or contract? 



Specific program or contract: 34/05 



10. Persons who Worked on Invention: 

Susanne Pippig 
Peter Chang 
Gabor Veres 

11. Person Preparing this Disclosure: 

Signature: ZZ*i PUlX y Printed name: Susanne Pippig 
Address: Systemix, Inc. 3155 Porter Drive, Palo Alto, CA 94304 



12. Two Witnesses: 

The invention was described to me by the above inventor(s); the description was examined 
and clearly understood . ' 



Signature: 



Fernando Rock 



Address: Systemix, Inc. 3155 Porter Drive. Palo Alto. CA 94304 

Date: 



Signature: Sfj* ^r.of} ^frirt/CiM . Printed name: Ann Marie OYarrell 

Address: Systemix, inc. 3155 Porter Drive, Palo Alto, CA 94304 

Date: _ 
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GIBCO BRL Custom Primers 

Certified teofAna lys is 



Order Number: 033670 01 



Primer 1 : 


Primer Number: M0371C12 


(C12 ) 


Primer Name: EGFR1 


Primer Length: 


31 




Researcher: Susanne Pippig 


Scale of Synthesis: 


50nmol 




Sequence (5' to 3'): CTA GGC TAG CAT GCG ACC CTC CGG GAC GGC C 








Molecular Weight (ug/umole): 9993.2 


ug per OD: 


31.1 




Millimolar Extinction Coeff.:(OD/umol) 320.5 


nmoles per OD: 


3.1 




Purity Standard 


ODs 


31.35 




Tm (1 M Na+) 89 


pg's* 


977.59 




Tm (50 mM Na+) 67 


nmoles 


97.8 




% GC 70 


Coupling Eff. 


99% 




Notes: 








Primer 2: 


Primer Number: M0371D01 


( D01 ) 


Primer Name: EGFR2 


Primer Length: 


42 




Researcher: Susanne Pippig 


Scale of Synthesis: 


50nmol 




Sequence (5' to 3'): CTC TGC CCG GCG AGT CGG GCT GAC AGC TAT GAG ATG GAG GAA 






Molecular Weight (ug/umole): 13742.4 


ug per OD: 


29.5 




Millimolar Extinction Coeff.:(OD/umol) 465.6 


nmoles per OD: 


2.1 




Purity Standard 


OD's 


30.09 




Tm (1 M Na+) 91 


ug's* 


887.97 




'Tm(50mMNa+) 69 


nmoles 


64.6 




% GC 61 


Coupling Eff. 


99% 




Notes: 








Primer 3: 


Primer Number: M037 1 D02 


( D02 ) 


Primer Name: EGFR3 


Primer Length: 


42 




Researcher: Susanne Pippig 


Scale of Synthesis: 


50nmol 




Sequence (5' to 3'): TTC CTC CAT CTC ATA GCT GTC AGC CCG ACT CGC CGG GCA GAG 






Molecular Weight (ug/umole): 13484.4 


pg per OD: 


31.5 




Millimolar Extinction Coeff.:(OD/umol) 427.2 


nmoles per OD: 


2.3 




Purity Standard 


OD's 


16.66 




Tm (1 M Na+) 91 


pg's* 


525.99 




Tm (50 mM Na+) 69 


nmoles 


38.9 




% GC 61 


Coupling Eff. 


99% 




Notes: 







| FOR LABORATORY RESEARCH USE ONLY. 
CAUTION: Not for diagnostic use. The safety and 
efficacy of this product in diagnostic or other 
clinical uses has not been established. 

• -See Note about Quantities in Supporting Information. 
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GIBCO BRL Custom Primers 

Certifica te of A na lys is 



Order Number: 033670 02 



Primer 1: 

Primer Name: EGFRf^A 




Primer Number: Z7143C02 


( C02 ) 




Primer Length: 


21 




Researcher: Susanne Pippig 




Scale of Synthesis: 


50nmol 




Sequence (5' to 3'): GTT CCT GTG GAT CCA GAG GAG 








Molecular Weight (ug/umole): 


6842.2 


ug per OD: 


29.5 




Millimolar Extinction Coeff.:(OD/umol) 


231.7 


nmoles per OD: 


4.3 




Purity 


Standard 


OD's 


10.80 




Tm (1 M Na+) 


73 


pg's* 


319.05 




Tm (50 mM Na+) 


51 


nmoles 


46.6 




%GC 


57 


Coupling Eff. 


99% 




Notes: 










Primer 2: 




Primer Number: Z7143C03 


(C03) 


Primer Name: GABA2 




Primer Length: 


21 




Researcher: Susanne Pippig 




Scale of Synthesis: 


50nmol 




Sequence (5' to 3'): GGT TCA AGA TCT ACG ACC CTT 








Molecular Weight (ug/pmole): 


6721.2 


ug perOD: 


30.0 




Millimolar Extinction Coeff.:(OD/umol) 


223.9 


nmoles per OD: 


4.4 




Purity 


Standard 


OD's 


9.44 




Tm (1 M Na+) 


69 


pg's* 


283.50 




Tm (50 mM Na+) 


47 


nmoles 


42.2 




%GC 


47 


Coupling Eff. 


98% 




Notes: 










Primer 3: 




Primer Number: Z7 


43C04 


( C04 ) 


Primer Name: GABA5 




Primer Length: 


21 




Researcher: Susanne Pippig 




Scale of Synthesis: 


50nmol 




Sequence (5' to 3'): CCC TCA CTT ATA AAG CAA ATG 






Molecular Weight (ug/umole): 




ug per OD: 


28.2 




Millimolar Extinction Coeff.:(OD/umol) 


236.9 


nmoles per OD. 


4.2 




Purity 


Standard 


OD's 


10.99 




Tm (1 M Na+) 


65 


M9's* 


310.76 




Tm (50 mM Na+) 


43 


nmoles 


46.3 




% GC 


38 


Coupling Eff. 


98% 




Notes: 











FOR LABORATORY RESEARCH USE ONLY. 
CAUTION: Not for diagnostic use. The safety and 

efficacy of this product in diagnostic or other 

clinical uses has not been established. 

' -See Note about Quamilies in Supporting Information. 
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